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Probabilistic estimation of solar radiation and wind power by data assimilation
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I have developed a Bayesian technique for estimating the parameters in the
observation-noise covariance matrix for ensemble data assimilation. | designed a posterior distribution
by using the ensemble-approximated likelihood and a Wishart prior distribution and presented an iterative
algorithm for parameter estimation. The temporal smoothness of the covariance matrix can be controlled by
an adequate choice of two parameters of the prior distribution, the prior covariance matrix and the
number of degrees of freedom. The number of degrees of freedom can be estimated by maximizing the
marginal likelihood. The present formalism can handle cases in which the number of data points or data
positions varies with time. I verified that the proposed algorithm works well and that only a limited
number of iterations are necessary.




(NEDO)

(PF)

(ENKF)

5km

2
1) [
]
(2 ( 120
5km
(
NHM) GPS
(EnKF)
NHM  EnKF
EM



(NHM)

NHM

50km

NHM 2

NHM

Step 0:Select § € R"™*"™ thatare positive definiteand v > m + 1.
Compute the weight 4 of S as

. v—m—1
A= . (25)
v—m

Step 1: Select a positive-definite matrix Ri‘” e R™=™ and
tolerances ¢ > 0 and § > 0. Set an iteration counter k = 0.

Step 2 (E-step): Compute the posterior probability:
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n=

forn=1,---,N.
Step 3 (M-step): Update Rfk) to R;k“) 3

N
RMD = (1-1)) =® (yf —h, (xﬁ”,'_l))

n=1
% (ye— B (xﬁ";)_,))T SR8 27)
Step 4: Quit if R:H“ satisfies the stopping criteria:
2 (R(,LH)) +logf (REHH: S, r)
= (Rgh) —logf (R;k)'. S, 1‘)

<e|@ (R) + logf (R®:80)|.  8)

[r0 -] <] (29)

Step 5: Set k = k + 1 and go to Step 2.
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